I PROPOSE to present for your consideration to-night the great value which I have found in the electrical treatment of diseases of the abdomen, but, as this is too wide a subject to be dealt with in the time allotted to a single paper, I shall limit myself to certain diseases which affect the stomach, the duodenum, and the gall-bladder, regions in intimate relation with each other, and the diseases of which tend to dovetail one into the other. All these maladies are sufficiently common; most of them are accompanied by distressing symptoms of discomfort, and some are attended by terrible pain which may amount to actual agony.
The general shape of the stomach resembles that of a Dutchman's wooden shoe (especially that kind depicted in caricature), of which the tip would represent the pylorus, and a thin ankle inserted into the opening the cesophagus.
As regards the anatomy of the stomach as revealed by the X-rays after a bismuth meal, I may here remark that there is no danger, as has been suggested, from any secondary rays given off from the metal, because, in order to produce such rays from a metal of so high an atomic weight as that of bismuth, a tube would be required of such JA-6 excessive hardness that it would be quite useless for our usual purposes.
In my paper I shall only deal with those maladies which are amenable to treatment by electrical methods, either alone or in conjunction with other means, such as diet, lavage, and massage. There is an increasing tendency in the professional mind to regard most of these diseases as only to be dealt with by the surgeon, and no doubt in many cases this is the fact; though, on the other hand, I am perfectly convinced that a fair number of those which are now relegated to the operating theatre may be perfectly well relieved, and a cure effected by a treatment in which electricity is the chief agent employed. For our present purposes we may divide the disorders affecting the stomach into (1) functional, in which there is no appreciable alteration in structure, and (2) organic, in which the symptoms are accompanied by definite change in structure or shape, with or without actual displacement. Functional disorders have been divided by Robin into the hypersthenic, with exaggerated secretion; the hyposthenic, with diminished secretion; and those with perverted secretion, which we might well term heterosthenic. When not caused by nerve disorders or reflex irritation, these functional dyspepsias are but phases in the progress of the same malady, the gradual onset of motor insufficiency, due, as a general rule, to the pernicious habit of bolting food without proper mastication, and, to a far less degree, to the quantity and quality of the food. Bits of entr6es and lumps of animal food swallowed whole with an insulating casing of fat or greasy sauce cannot be properly attacked by the hydrochloric acid of the stomach; hence more of it is secreted to reinforce the normal amount. This excess begets tension and spasm of the central and pyloric sphincters, causing gastralgia, heartburn, and other well-known symptoms. This is the first stage, that of hyperchlorhydria. Owing to this constant over-stimulus, the muscles become fatigued, lose the power of churning up the food, and make but feeble response to the stimulus of the hydrochloric acid, which still remains in excess. Peiristalsis may be seen to occur, but it is not the steady, rhythmical action of healthy digestion, but a series of spasmodic, jerky efforts resembling the spurts made by a tired horse under the lash. This is the second stage, that of hyperchlorhydria with motor insufficiency. The muscular relaxation and commencing atrophy are most noticeable at the cardiac end of the stomach. After a time the secreting cells become exhausted, when we have the third stage, that of motor insufficiency with hypochlorhydria. The general tone of the stomach sinks lower and lower, and as the food is but feebly passed on it is not long before it begins to stagnate and lodge in the greater curvature. Being deprived of its natural germicidal protector, HC1, it falls an easy prey to the attack of saprophytic bacteria, with its attendant train of symptoms. This condition soon passes into that of atonic dilatation.
The first stage of dyspepsia of which I have spoken seldom calls for other than medicinal and preventive treatment, but in the second stage, that of hyperchlorhydria with motor insufficiency, electricity is the one remedy to be used, for by it we can check the excessive secretion and restore the lost tone to the muscles. I do not think that it is advisable at first to administer a fillip to the muscles. They are tired and done up, so their first requirement is rest and nourishment by means of a fresh flux of nerve energy. This is best effected by the plan devised by Dr. George Herschell. He places a large moist pad over the epigastrium to form the anode, and a similar pad at the nape of the neck as the kathode. A continuous current of 3 ma. to 15 ma. is passed for from five to ten minutes. By this upward current the afferent nerves are soothed, and pain is alleviated. The upper electrode is now changed to a much smaller one, which is applied with a reverse current of onlv 1 ma. or 2 ma., for one or two minutes in succession, to each of the ganglia of the sympathetic in the neck. The method I adopt differs a little from that of Dr. Herschell, for I avoid placing an electrode on the nape of the neck or anywhere near the spine higher than the level of the eighth dorsal vertebra. The reason is that from the anterior roots of the fifth to the eighth dorsal spinal nerves there proceeds a branch which goes to the stomach supply, and there exercises an inhibitory action over peristalsis. I place my negative electrode on the back below the eighth dorsal, and trust to the soothing effects of anodal electrotonus upon the solar plexus.
I can well believe that an undulatory current with a gradual rise and fall of quantity, as produced by the ingenious apparatus introduced to us by Dr. Hampson a few months ago, would be a decided improvement upon a steady and uniform flow of current. The excess of secretion having been reduced to the normal and the muscles refreshed, we expect the latter to resume their normal work, but they might require a little stimulus to start them; this is supplied by the alternating or the induced current. Very little is usually required, and is given just as we might add a handful of beans to a horse's fodder after a hard day in the field.
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In the third stage matters are more serious, for, in addition to the motor insufficiency, we have to face the cessation of secretion, showing an atonic condition of both muscles and nerves. The cure will necessarily be longer, but must also be begun by the galvanic current, as just described, and continued by applications of the induced current in the manner and technique described to this Section by Dr. Samuel Sloan,' but if possible with a tidal rise and fall of current as produced by the apparatus designed for the purpose by Dr. Lewis Jones. The truly alternating or sinusoidal current may be used with advantage to increase secretion and restore tone. The method was described by Dr. Reginald Morton at the Exeter Meeting of the British Medical Association.2 I thought the tone of his paper rather too lugubrious, but we must not despair in these cases, they often will not yield to one form of treatment alone, nor to one technique. These obstinate cases may require intragastric electric treatment, and the addition of massage or farado-massage.
Cases which have deteriorated so much that dilatation has ensued with fermentation require lavage of the stomach and intragastric electrical treatment. The first method of effecting the latter was to pass a conducting wire down the stomach-tube-not an easy matter if the wire is thin, and not free from danger if the wire is thick. In any case, the wire was liable to be caught by any solid or semi-solid contents of the stomach. Einhorn constructed an intragastric electrode consisting of a bulb of hard rubber, perforated with holes which gave electrical connexion by the fluids within the stomach to a very fine wire enclosed in a thin india-rubber tube for insulation. The mode of introduction of the bulb into the stomach is by deglutition, depending for complete success entirely upon the patient's prowess in swallowing, and often causing so much distress and revulsion that any good effect produced by the after electrical treatment was very seriously discounted. The shape of the bulb has been improved and the covering of the rheophore strengthened and made much thicker by Ewald, Marshall, Ferrannini, Boardman-Reed and others, so that the operator is able to render material assistance to the patient in swallowing the electrode. All these electrodes depend for success on the fluids already in the stomach and the water taken to aid the swallowing. I think that this method has some radical defects; one of which is that unless the stomach is previously lavaged, a current possessing electrolytic powers is let loose amidst a magma of horrible composition. What the electrochemical effect may be I do not know. I think that even if the stomach has been previously washed out, it is a strain on the patient's fortitude to have again to submit to the introduction of another instrument. I venture to think that the method I have now practised for a good many years possesses all the advantages and none of the disadvantages of other modes. I will explain it to you, and you shall judge.
Early in the 'nineties I got Messrs. Maw, Son and Thompson to construct me a lavage tube, into the silk core of which was woven a silkcovered wire of about 7 mils. to 10 mils. thickness of copper, one end of which issued near the mouth of the tube, and the other terminated in a thin bit of copper which formed part of the lumen of the tube near one of the fenestra at the closed end, so that no obstruction could be offered to the passage of flocculi or small masses from the stomach. For the actual preliminary washing out of the stomach I use the simplest apparatus. Nothing more is required than the lavage tube, a large glass funnel, and an india-rubber tube of large calibre connecting the two. I have never found any real difficulty in passing the lavage tube, which I first prepare by dipping the stomach end for a little while into warm milk. This, being a natural bland food, seems to placate the pharynx and cheat it of its susceptibility to set itself against the passage of a strange body. When the tube is in the stomach the funnel is filled with warm water (100°F.), tinted to a deep pink by permanganate of potash. More of the same fluid is ready in a jug to add to that in the funnel before it has quite run down, so as to prevent any air from being carried into the stomach. When the stomach is full, I take notice of the quantity of fluid which I have used, as this gives me an idea as to the amount of the dilatation. The funnel is alternately lowered and raised until the contents of the stomach begin to appear. The funnel is now emptied and re-filled with the pink solution. This manoeuvre is repeated until the stomach becomes quite clean, as evidenced by the colour and clearness of the fluid in the funnel. The latter is emptied and, with its tube, disconnected from the lavage tube, the conducting wire of which is now connected up to the battery or coil, as the case may be. I think it is always best to commence treatment with the galvanic current, the poles being arranged according to the symptoms to be alleviated. Afterwards, the induced tidal or the sinusoidal current should be used intragastrically. The technique is the same whichever current is used: the electrode of one pole is in place within the stomach immersed in a fluid conductor; the rheophore of the other pole is divided into a Y shape, one limb of which is attached to a wet clay or swab electrode placed upon the epigastrium, and the other to a similar electrode on the back below the ninth dorsal vertebra. Thus the cardiac and posterior portions of the organ, which, as I have mentioned, lie deeply to the back, get their fair and direct share of the current. In galvanism the curreint should be from 20 ma. to 30 ma., maintained for about ten minutes. In faradism the duration is the same, but in quality it has been found that in cases in which there is but little secretion a low-tension current from a coarse and not over-long secondary winding answers better than a high tension, which tends to diminish secretion.
The one remedy which is of the most value in restoring secretion, in improving the blood supply, in promoting absorption of redundant tissue, and in favouring the resolution of adhesions, is undoubtedly massage in conjunction with faradism. I do not mean the alternate or successive use of the two, as text-books seem to imply when the two are mentioned together, and I must say that whenever electricity is mentioned as a remedy, there is seldom or never a word about either the particular current to be used or the best mode of application. I mean here the simultaneous use of the two remedies. I have been employing farado-massage now for a great many years, and for a long time was under the impression that the method was peculiar to myself until (in 1889) I read in the excellent work by Stretch Dowse that he also was in the habit of using the same method of treatment. It may be perfectly familiar to you of this Section, but I can find no mention of it by either Symons, Eccles or Mitchell, nor in a standard French work on massage which I consulted; works on medical electricity are equally silent.
The method which I pursue in gastric cases is as follows: One rheophore from the coil of induced current is connected to a swab electrode on the back of the patient in the situation already pointed out. The other terminal of the coil is connected by a long, flexible rheophore to the person of the operator, either attached to one arm or to one ankle, of course on the bare skin. I usually have a brassard (which serves also as an anklet) made from that ornamental, flexible, metallic ribbon that ladies wear round their waists, which is fastened by a buckle; it conforms well to the contours of the limb and gives good contact. The patient is placed on his back with the knees slightly drawn up and the mouth open. The operator stands at the right hand of the patient and places his right hand upon the epigastrium with the butt resting over the triangular space where the stomach comes to the front, and the fingers spread out over Traube's space. The right amount of current is adjusted and pressure is made with the fingers, the hand being slowly drawn across to the right until the fingers clear the left costal cartilages; the pressure is now taken up by both palm and fingers, and, as the course of the movement of the hand gradually changes to an upward direction towards the pylorus, the greater curvature comes under the influence of the inner border of the palm a.nd the little finger. By deep pressure these get well under the stomach and sweep slowly onwards, upwards, and to the right, until the region of the pylorus is reached. Whilst the right hand is going through this set of manoeuvres, the left hand is made to glide along the line of the lesser curvature from right to left, and with a much more gentle pressure. In reference to that very valuable communication made by Dr. Reginald Morton as to the periodic time of muscular contraction, I should deemi a setting of either Hampson's or Lewis Jones's tidal apparatus (if they will allow me to call it so), with tides or cycles attuned to the period of peristaltic action, to be the ideal adjunct to produce an optimum effect. The duration of a sitting shoiuld be of the order of ten minutes, and the strength of the current may be just so as not to give an uncomfortable feeling, yet sufficient to yield a good musical note as the hand passes over the skin of the patient. This note, or hum, is produced by the successive contractions of all the tiny little erectile muscles attached to the hairs of the skin.
Farado-massage sometimes restores secretion very promptly, so that it is as well to keep an eye upon the acidity by attention to the symptoms or by testing the contents of the stomach from time to time with a piece of Congo-red paper. In chronic dilatation we shall do much good by lavage, intragastric electricity, and farado-massage. It will be found that adhesions and inflammatory thickenings at and about the pylorus, the result of cholecystitis, as well as contractions from ulceration, often yield to these remedies in quite a surprising way. Before commencing treatment it is as well to map out the actual position of the stomach. I relnember, a good many years ago, being not a little disappointed at a patient vomiting a further supply of the horrible magma on his way home from a lavage. A dose of bicarbonate of soda, followed by one of tartaric acid, soon disclosed the presence of a pocket down in the left iliac fossa, due to a partial hour-glass contraction which probably was caused by the contraction of a cicatrix after ulceration. Into this pocket the lavage tube had failed to penetrate.
This portion was treated by farado-massage and the viscera supported.
The patient eventually recovered. The best time for administering farado-massage is about two or three hours after a meal, when the chyme is ready to be passed through the pyloric orifice. There are certain contra-indications to either simple massage or farado-massage. They are:
(1) Ulcer, or any acute condition.
(2) Cancer; fatty degeneration of the heart; dilatation of the heart; advanced phthisis; aneurysm of abdomen or of thorax.
(3) During the menstrual period.
(4) Hyperchlorhydria. Dilatation of the stomach may arise from dilatation of the duodenum without stenosis of the pylorus. This is often caused by cholecystitis, and it frequently happens in relaxed conditions of the abdominal walls that there ensues a ptosis of the intestines which causes a drag on the superior mesenteric vessels. You will remember how these vessels cross the third part of the duodenum, and you can see how any drag on them must result in a pinching of the gut between them and the structures in the rear. Farado-massage is most useful in these cases, but the intestines must be supported in order to take off the strain. There is no better means of effecting this than by the special abdominal belt designed by Bradburne, and described by him in the Lancet.'
There is one form of atonic dyspepsia with dilatation of the stomnach which appears to be the consequence of disturbances of the nervous system, especially those due to toxacmia. The secretions are either normal or slightly under normal, but the motor insufficiency is wofully pronounced. There is no obstruction at the pylorus, yet the stomach is seemingly in a hopelessly depressed and inert condition; but it is by no means hopeless, for the symptoms yield fairly readily to treatment by the high-frequency effluve. Personally, I have met with great success by this method. I call to mind one case, that of a lady who had come over from Jamaica to try and get rid of her trouble, but did not improve under other remedies. She was then sent to me to see what electricity could do. The effluve caused the stomach to stand up at once in the abdomen so that the whole dilated area was plainly seen. At each seance the organ could be watched gradually resuming its normal shape, until all symptoms had disappeared and the patient was well. Some six months afterwards (February, 1903) I received a letter from her saying that she was enjoying better health than she had done for years, and was able to walk and ride long distances without fatigue. This is the more satisfactory as she had a terribly rough voyage back, being confined to her cabin for three days. It is because of this fact that I quote this case. About the same time Mr. Bokenham was using the same means, also with great success, as stated in the Lancet,' fifteen out of seventeen cases having been completely cured; but I cannot find any other literature upon the subject.
Another form of dyspepsia is caused by the toxemia of gout. Gouty dyspepsia is not easy to treat effectually by medicinal means. It has been said that remedies which lessen the gout add to the dyspepsia, and those which relieve the dyspepsia tend to aggravate the gout. The remedy of choice in these cases is the high-frequency current administered by auto-condensation.
Most of the symptoms of sub-acute and chronic gastritis may be effectually treated by electricity. Pain and spasm call for galvanism either externally or intragastrically; stubborn vomiting may best be treated either by Ferrannini's plan of using the positive galvanic pole in the stomach immersed in a very dilute solution of strychnine, or (which, I think, is much safer) by intragalstric faradism with as strong a current as can be borne (Borri's treatment). Gastro-succorrhcea is most easily controlled by induced currents of high tension, especially intragastrically.
Amongst other currents of value in the treatment of gastric disorders the current of de Watteville must not be overlooked. In some muscular conditions it is the most potent remedy of all in restoring both tone to them and to their nerve supply.
Acute dilatation of the stomach is not infrequently seen after operations and following shock; indeed, in the latter it may be regarded as never being wholly absent, and I am sure that many less acute formis are due to mental shock, worry, and anxiety. Acute dilatation is evidenced by vomiting, which is very persistent, but has nothing to do with any ancesthetic which may have been administered. As to treatment, lavage is essential, but I should advise the static charge also, if possible, as this is the only form of electricity which can be relied upon to raise the blood-pressure.
In ulcer of the stomach we can do much good work with electricity. An ulcer may occur at any part of the stomach, but, according to Brinton, those on the greater curvature only amount to 2 per cent., and the same holds good as regards the fundus where they are situated in the upper part. Hence it is quite safe to pass a lavage-tube into the stomach of a patient suffering from the three cardinal symptoms of pain, vomiting, and haomatemesis. Yes, even the latter; for the sooner we cure the ulcer, the sooner the danger will cease. You will remember that in cases of dilatation I said I was in the habit of using a weak solution of permanganate of potash within the stomach. This has not only the effect of first disinfecting the contents of the viscus and then showing me when it is clean, but by the after-effect of the electrolytic galvanic current ions of manganic acid are conveyed to the walls. When absorbed this gives tone and quality to the blood. As ulcer is so common in the anaemic and chlorotic, this addition to one of the most important constituents of the blood is of great moment. The manganic acid and the oxygen set free have also a direct healing action upon an ulcer. A solution of alum (with a tiny addition of sodium hydrate to take up the sulphuric acid set free) may also be used; zinc sulphate, too, is valuable, both for its wellknown local action and for its properties as a nervine tonic. But the finest remedy we possess, to be used in this way, is the bichromate of potash. Of course, the current will have to be run in accordance with whichever (metal or acid) we wish deposited or conveyed to the walls of the stomach. The length of time depends upon the strength of current and the amount to be deposited, according to the laws of electrodeposition.
Boardman-Reed mentions " a group of symptoms which comprise especially tenderness over a region 3 in. or 4 in. in diameter, including the umbilicus as its centre, and a marked pulsation of the abdominal aorta in the entire epigastric region." " It may be the result of autoinfection from the gastro-intestinal tract." Also, "it is benefited by kneading." I have no hesitation in saying that this condition is due to bacterial infection of the common bile-duct, causing cholecystitis and sympathetic irritation in the duodenum-a condition which in many cases leads on to the formation of gall-stones and cholangitis. Relief is undoubtedly afforded by kneading, but, to get the full value, the kneading, or petrissage, must be done in a particular way, which is equally valuable in the treatment of gall-stones by actual extrusion. I cannot here enter into either the atiology or the symptoms of gall-stones, but must limit myself to the description of a means of getting rid of them without surgical operation. Massage alone is useful, but cannot compare for a moment with farado-massage as regards effectivity. The technique is as follows: As only one hand is used, one of the electrodes, if desired, may be held in the left hand, the other is attached to a swab in the usual place on the patient's back. The patient lies in the position as for gastric massage already described. In the case of ladies of thin habit and of short stature, the shirt-cuff of the operator must be well drawn up or folded back; otherwise it is apt to catch the anterior superior spine of the ilium, and so cause keen discomfort to the patient. Our object is to squeeze the gall-stones out of their resting-place through the cystic and common ducts into, the duodenum. Remember, therefore, the position of the gall-bladder and the direction in which we shall have to work. Notice, also, that when distended the gall-bladder comes somewhat downwards and forwards. It may often be felt like a billiard-ball, and I have known it as large as a good-sized pear. Lay the right hand with its palm to the surface of the abdomen and the butt below and to the right of the tenth rib, the fingers in a direction upwards and to the left. Turn on the desired strength of current, and then make firm, steady pressure with the butt of your hand deeply to the right of the gall-bladder, gradually pressing over it to the middle line, relaxing pressure as you clear the viscus. Let the fingers be well spread out over the left lower ribs and below themn, transferring the bulk of the pressure to them, especially the ring and little fingers, as the hand moves back again from left to right. The object of this is to produce contraction from the fundus towards the pylorus, for there is almost always a certain amount of dilatation of the stomach in cases of cholecystitis and its allied disorders. Also, the passage of matter through the duodenum helps to encourage the exudation of the gall-stones through the opening into it.
In this movement almost all the pressure is in the fingers, less in the palm, and little or none in the butt. As the palm returns over the gallbladder, turn up the inner border of the palm, and with good deep pressure squeeze the gall-bladder well up under the liver in the direction in which the viscus normally lies. By this means the fluid in the gallbladder is made to push in front of it any inspissated bile, concretions, or stones which may be there. These massage movements are steadily repeated, gently at first, and then with increased pressure. You might think that such a proceeding would cause excruciating pain, but this is far from being the case, and it is not long before an immense relief is experienced. The reason is that the muscular fibres of the bladder have become worn out and can only act in spasmodic jerks and twitches, whilst the cystic walls are closed around the solid matter which stretches them. This, then, is the cause of the severe agony. In my method, a powerful, regular vis-a-tergo is applied with a general electrical stimulation to all the fibres. The muscular coat is glad of this reinforcement, and responds to it harmoniously and not in painful jerks. By the steady pressure the fluid in the fundus distends the ducts evenly, in a manner somewhat similar to that of the liquor amnii. This obviates the painful spasmodic contractions and allows of the transmigration of the solid particles. Furthermore, the stones, being usually soft and easily moulded, conform by pressure to the lumen of the tube and so get pushed through. Towards the end of the sitting, and as the swelling of the gall-bladder subsides, the tips of the fingers may be used to follow up and push in the fundus of the organ. I give from thirty to fifty cycles of massage movements.
Although a single sitting will not cure, it will give untold relief very frequently, and the patient will probably sleep comfortably afterwards. A daily or even bi-diurnal sitting for a week will effect wonders, except in those cases in which the stone is of a harder nature than usual, and is firmly impacted so that only a surgical operation can save life. The internal administration of oleate of soda, especially that preparation of it called cholelysin, during the period of massage treatment, is a great help in softening the stones and so aiding their extrusion. I do not think that any case, except of extreme emergency, should be submitted to operation without a trial of this imethod of farado-massage with cholelysin. A little more than a year ago a lady came up from the country with only the prospect of an operation before her. She had suffered agonies of pain and the gall-bladder was much distended. It was a bad case, but it yielded to this method, and the patient has been perfectly well ever since.
DISCUSSION.
Dr. HUMPHRIS said he understood Dr. Manders to say that hyperchlorhydria was a contra-indication for farado-massage. He (Dr. Humphris) took it that farado-massage was not very different from the sinusoidal current, as far as it affected the question under discussion. He had had a good 'deal of success in dealing with hyperchlorhydria by applying the sinusoidal current by the method of Abrams-namely, both electrodes over the stomach, and giving no other treatment at all. Dr. Manders mentioned the intragastric method of dealing with affections of the stomach. Since he (Dr. Humphris) had used a static machine he had entirely given up intragastric treatment, and he found that with the wave current he could get all the effects he had hitherto been able to obtain with intragastric treatment, and without any of the discomforts of that treatment.
Dr. BAYNES said he understood Dr. Manders to say that the action of medicines was chiefly general, and that one could not say that a particular medicine had a special action on a particular part. He did not agree with that remark. It would be agreed that there was a local action from sandalwood oil, and there were many medicines which had a selective action on the uterus, liver, heart, and other organs.
Dr. HORACE MANDERS, in reply, said he was glad to hear Dr. Humphris's remark about static electricity, as he did not himself know as much about it as he would like to, whereas Dr. Humphris had used it in a country which was much more favoured by a dry atmosphere than were these islands. He was glad to hear that static electricity had done so much good, because if a patient could be spared the horror of having a tube introduced via his throat it would be an enormous gain. But where there were dilatation and fermentation, and the consequent unpleasantness, the contents must be got out of the stomach; therefore one might as well follow with the electricity. Whether static electricity would be as good as or better than the galvanic or the induced current, he could not say. He hoped that some day Dr. Humphris would give a paper upon the use of the static current in gastric disorder. The sinusoidal current had a very fine effect, and he did not know that Dr. Humphris's treatment differed from that mentioned in the paper. In reply to Dr. Donald Baynes, he said that he did not deny the local action of medicines. Such a medicine as colchicum had a selective action on a gouty foot and on the liver, and iodide of potassium promoted the absorption of nodes locally; but it was not known JA-6b
